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This paper presents a comparison of the results of two case studies, both examining different aspects of the interactions between members of one cohort of undergraduate Computer Science students at the University of Kent at Canterbury. These studies were performed simultaneously but independently within two different course modules. The first study uses data gathered from the experimental introduction of email-based seminars in a first-year Information Systems module. The second study examines the collaboration displayed by the same students studying an introductory Programming module. This provided an excellent opportunity for a comparison of the effects of traditional and modern innovative teaching methods upon the learning of one particular cohort of students.  The results are complementary; students who became accustomed to working together on Programming tasks have carried their co-working strategies into the email seminars
Keywords:  Email seminars, collaborative working, asynchronous interaction, scaffolding student learning.
Introduction
The University of Kent at Canterbury (UKC) was established in the mid-1960s and is a small (approximately 10,000 students) provincial University set on top of a hill on the outskirts of the medieval cathedral city. Despite the picturesque setting it is a vibrant, forward thinking institution which lays claim to be the UK’s European University, with 15% of undergraduates coming from mainland Europe.  The UK component of the catchment area comprises the bulk of the South East of England and East Anglia; it extends westwards into Hampshire and northwards into Essex.
The changing nature of the cohort (more mature students, more students living at home) makes it increasingly difficult for students to meet to collaborate on joint work outside timetabled sessions. This posed problems for the Computer Science (CS) Department, particularly the Information Systems (IS) course team who required group collaboration and the generation of core communication skills for the more discursive elements of their syllabus. IS is a compulsory module within the first year CS degree programme and comprises one-eighth the first year syllabus. The main aim of the module is to provide students with “knowledge of modern information systems and skills in the techniques used to build them”. After completing the module students “should be able to communicate and discuss using email, understand and have practised communication, presentation and team working skills” (IS 1999/00).
All students attending UKC are provided with an email account when they register as an undergraduate. Six hundred students (mainly first-years) have easy access via study-bedroom connections. There is extensive provision of terminal rooms (recognised in the Redmole (1999) national student survey as the best in the UK). The use of email for communication is encouraged across campus by all departments as the preferred means of contact and is used extensively on CS courses. The IS module team decided it was appropriate to exploit this widespread use of email to facilitate discussions and to encourage the use of another media for learning by CS students, Fuller et al (1998).
The introduction of email seminars takes advantage of recent communication developments, introduces the technology, and provides, what is hopefully, an innovative and fun environment for students to work within, whilst also addressing the difficulties some students have with finding suitable timeslots to work together. 
The initial aims were threefold:
	To encourage collaboration 
	To bypass timetabling constraints by use of an asynchronous means of communication 
	To encourage a practical as well as theoretical understanding of the applications of the medium.
Research evidence shows that web-based ‘virtual seminars’, such as Internet chat rooms and newsgroups, can be an effective communications medium (Sudweeks et al 1999, Freeman 1997), and also that computer-mediated communication entails participants learning a new form of ‘social interaction’ (Hron et al, 2000). Most of their work is based upon the use of specialist packages and the WWW, but ignores the email facility, which is readily available and familiar.
Methodology
When a new approach to teaching and learning is adopted at UKC two questions need to be addressed:
1.	What actually happens?
2.	Is it worth pursuing in future?
The first question is easy to address by a simple descriptive study. It is possible to observe and to question students and staff in order to obtain a ‘thick’ description of events. The second question poses a more complex problem. It encompasses a notion of ‘improvement’ and measurement of ‘effectiveness’. A case study was designed in an attempt to answer both questions. Data collection methods included talking to students and staff, collecting and collating the email seminar email messages from the IS course, and offering a feedback questionnaire to students at the end of the module.
At the same time as this case study was being conducted, an ethnographic study of naturalistic student working patterns and peer scaffolding was being conducted within the newly introduced first year programming module ‘Java Programming and Introductory Software Engineering’, Carter (1999). During a research seminar presenting some initial findings from the ethnographic study it became apparent that the same students appeared in both studies. Participants had been anonomised, but the researchers were certain that they were aware of the identities of particular students from the depth of the data obtained in the studies. At this point it appeared sensible to compare the results of both the natural self-selected study groups which had emerged in the Programming module and the email seminar groups. It was pure fortune that placed friendship groups in both gatherings.
This collaboration did not change the focus of the data collection, but it did facilitate a unique opportunity for ethnological comparison. As in all grounded research, the results emerge from the data and, in this case, paint a picture of the ways in which email seminars impact upon student working practices.
Analysis of Email Seminar Feedback Forms
All Computer Science students are expected to use email as a means of communication, and initial training is offered at the start of each academic year. This was important because approximately half the members of the first-year CS undergraduate cohort had not used email before attending UKC. After training, students were aware of the fundamentals of email use but the majority of them were still unsophisticated users of the technology. They were not, for instance, familiar with the concept of mailing lists (as opposed to bulletin boards or electronic newsgroups) nor were they aware of any efficient means of discovering the identity of other members of their email seminar group. A member of staff was included on each mailing list in order to monitor the interactions for assessment purposes, but not to participate in the discussions. The students did not have to be physically in the same location at the same time, so could not expect a person sitting next to them in a terminal room to be part of their seminar group. Initial emails (which could have been predicted) included messages such as “lets meet in the bar to discuss this...” These diminished as the participants gained confidence and experience with using the medium in a more formal manner.
Feedback questionnaires were presented to the students in May, shortly after teaching had finished for the academic year, and responses were given on a voluntary basis. Responses were received from 60% of the 99 students who completed the year (115 students initially registered for the module). An initial statistical analysis of feedback questionnaires suggests that students enjoyed the opportunity to use an on-line environment in a more formal context. They saw the benefit of email seminars as an integral part of their learning experience, but did not want to replace face-to-face interactions with them, preferring to use email seminars as an augmentation. This concurs with the findings of Luehmann and Songer (1998) when investigating the inclusion of web-based, threaded discussions within the curriculum, and Edelson (1998) who further argues that the technology must be matched to the activity in order to foster and support the learning process. 

Figure 1: student responses
The IS module comprised lectures and classes as well as the email seminars, and the students were asked to rate the value of the email seminars alongside these more traditional approaches. The responses of the students are shown in figure 1. The most gratifying result for the course team was that the majority of the students stated that the email seminars contributed to their learning and were not considered time wasting. They also promoted more effective and efficient use of email communication by the students.
Analysis of Email Seminar Interactions
The statistical analysis of student feedback is essential, and has proved favourable. It does not, however, provide a complete picture of the nature of the students’ learning. The analysis of the qualitative data provides further and deeper insight into the learning strategies adopted by the students, and how the email seminars may have enhanced their understanding.
Categorising individuals by the type, and frequency of communication, as suggested by Trushell et al (1998), starts to portray an image that compares to their behaviour and interaction in the more ‘real world’ scenario of Programming seminars, and with student learning techniques used in more formal email tutorials.










The number of contributions provided by each student were also counted, but as quality rather than quantity was being assessed, and some contributions fell into more than one category, the numerical data was not deemed relevant to this study.
Peer Scaffolding in Programming Seminars
The constructivist model of teaching and learning involves the teacher and learner both being active in the process of building up shared meanings and understanding to enhance the learning process. One effective and influential model of constructivist collaboration is scaffolding. This was introduced by Wood, Bruner and Ross (1976) and it describes the means by which the teacher, or more capable other, can bridge the gap between what the learner can do alone and with assistance. One of the key concepts of scaffolding is that of varying the level of support to suit the individual learner. 
Programming is a complex subject and our students do noticeably help and support each other during seminars. The aim of the ‘peer scaffolding’ study (Carter, 1999) was to investigate how current cognitive theories about peer scaffolding can be refined and adapted to form a more appropriate model for CS undergraduate situations. It was designed to be a small-scale and informal ethnographic investigation; students had to be prepared to talk about their learning experiences and their working practices. The data collection took the form of semi-structured interviews, observation, and the occasional email conversation. Students were interviewed on a regular basis throughout the entire academic year, with particular emphasis placed upon the data collected immediately after an assessment deadline. Observations were made within seminars on a monthly basis. The triangulation of several different data collection methods provided corroborative evidence for the validity of the findings.
Three models of behaviour emerged from the study. The first is the loners, who did not seek any substantive form of collaboration or support. The other two models were the collaborators and the co-operators. The co-operators would discuss the problem, work on a first draft solution alone, then meet to help each other with problems which arose. The collaborators, however, would meet to discuss the problem and to carve up the workload before attempting a ‘joint solution’.
Results
The composition of the email seminar groups was determined centrally by the departmental administrator and friendship groupings were not considered; the 115 students in the first year CS cohort were randomly divided into 14 groups and mailing lists were created accordingly. However several of the email seminar groups contained friendship groups from the Programming module, and these are discussed here.
The Very Close Friends
These students formed an initial friendship group very early in the year and almost immediately began to support each other academically as well as socially. They worked together on initial Java Programming exercises and helped each other to make their programs compile; this help did not comprise copying or completing the work for each other, rather poring over printouts of programs and looking for the errors. Thus they were a firmly established friendship group before the email seminars began, and pure coincidence placed them in the same group. Because the four students were used to working together they already knew each other’s strengths and weaknesses. Once the novelty of communicating via email had worn off it was interesting to compare the face-to-face working patterns they developed in Programming seminars with their email ones.
Paul was a mature student. He had a very relaxed attitude towards the work and in his own words was “happy to go with the flow” rather than creating waves and unnecessary extra work for himself. His attitude was apparent in the content of his email contributions, which all fell into the category of reactive, although he did demonstrate original thought by extending ideas, or suggesting alternatives. He was happy to let others take the lead and was always content to follow once a plan emerged.
Mark and Rachel were both rather timid and neither was prepared to forward themselves as a leader. Rachel, however, did provide some occasional administrative contributions, but these were of a motivational nature to ensure that the conversations kept flowing until the tasks were complete.
Sureeta, the final member of the group, was an extremely conscientious student. She worked very hard but initially lacked confidence in her own ability. She always attempted all the voluntary exercises that were offered. As the year progressed she gained confidence but it was still apparent to all teaching staff that she produced a greater volume of work than the other students in the cohort did. This workaholic attitude manifested itself in the email seminars by the adoption of the major organisational role; she planned schedules and produced timetables for mini-deadlines for the stages of the work. She also tried to ensure that the others worked as hard as she did. If their work did not match her own exacting standards she would re-do it herself. It was very difficult for her to accept the “inferior” contributions the others often made as final, and she always wanted to “improve” in order to gain a few more marks. The mismatch between her attitude and that of the others is highlighted in her final feedback comment about the email seminars: “I faced a lot of problems making other members of the group contribute.” The key cause for concern here is her use of the word ‘making’; the other members of the group made many contributions which weren’t prompted by her chasing. Her attitude probably accounts for the gradual lessening of contributions from the other members of the group as the year progressed, although they continued to work together as a supportive study group for Programming.
In terms of the quality of the overall output this group was easily the most successful, but the interactions must have sorely tested friendships at times. The more laid-back personalities of Paul, Mark and Rachel allowed Sureeta to dominate, but more some of the more fiery personalities within the cohort could have caused clashes that would have been counter productive. Another important finding which emerged from the analysis of this group is the contradiction of the findings of Stewart et al (1999), who determined that all mixed-gender group interactions are always organised and dominated by the male participants; in this particular group Sureeta was definitely the dominant and organising force.
The Foreign Student
UKC is known as the UK’s European University and as such we have a large minority of Computing undergraduates for whom English is not their first language. Rod was a particular case in point. He was often a marginal participant in face-to-face seminar debates. He rarely made contributions to full class discussions, except when asked directly to do so. His participation in the email seminars was examined carefully and was found to reinforce the notion that his lack of vocal contribution was indeed due to English not being his first language. This evidence suggests that email seminars, which provide an opportunity to pause and reflect before responding, can be beneficial for both shy students and non-native English speakers alike. Several students commented on this positive benefit with their comments being neatly summarised by one particular student’s: “you can think about what you ‘say’ before you ‘say’ it”.
Two Group Leaders
One of the email seminar groups comprised a mixture of two very weak students and two that were highly organised and motivated. Andrew and Jim were both keen but found some of the concepts extremely difficult to grasp.  Martin was a mature student and Chris had come from a military service background; both had become de facto leaders of their Programming working groups. This group afforded us the opportunity to observe the development of a ‘power struggle’ between Martin and Chris; both were used to making decisions and having their friends follow their ideas. Martin, however, won this particular battle by dint of the extra insight that his maturity provided. He set up a reporting structure which the other members of the group used. This kept the weaker students involved because the structure had an allocated space for the responses or comments of each member of the group for each section of the work. Members could see that their contribution was expected and could add their views in a supportive environment.
Conclusions
Until recently the effects of peer scaffolding have not been considered important within the UK educational system. Anecdotal evidence suggests that many university lecturers naively assume that their students will work alone. The students, however, do collaborate and co-operate with each other. Observation of both the email seminar interactions and the naturalistic working patterns has provided us with a much greater insight into what actually occurs.
Our approach was investigative and has enabled us to identify how our students approach the learning tasks set by lecturers. As with all small-scale qualitative research, our findings are specific to our own institution, but they will be of use to others considering the adoption of email seminars. In this study the nature of the collaborative discourse exhibited by the students was very similar in both situations. The traits of the co-operators and collaborators, as identified in the ethnographic study were also easily identifiable in the email seminars. Some of the students did have to modify their interaction strategies as they adapted to working with others whose modus operandi differed from their own, and these were monitored closely throughout the exercise. 
The students’ perceptions of the benefits of email seminars include:
	“Not everyone has to be online at the same time”. This independence from time and location is of particular benefit to mature students.
	They help to build team skills and “improve communication within the seminar group”
	The asynchronous aspect of the interactions allows time to “think about responses without being pressed for an immediate answer”
	There is an opportunity to “build upon the answers of others and develop points”
	“All contributions are recorded for assessment”
	Shy students benefit because “it reduces the feeling of intimidation”
The main teaching benefits include:
	The dissemination and practice of the basic core IT skills, as recommended by Dearing (1997)
	Making it difficult for lazy students to hide behind the contributions of others
	Reinforcing the idea of what is acceptable in collaborative work
The innovative educational application of email within the collaborative environment of a seminar has proved both effective and beneficial at UKC. No students can dominate or opt out without being noticed. In the words of one student: “Everybody has the same strength voice via email”
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